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IEDICANTNT DISPEXSING DEVICR

This to a ai asvi and
more specitically, to a device suitable for dispensing
discrets ssounts of fluid.

In particul the on 1o vith a
dispensing devics of the typs where the petered doss is
adainistered in response to the inhalation of tha patient.

Netarsd doss inhalers are vall Inown in sedicins for

or allevi of the or
complaints, for exarple asthma, nxutb—cmuduueu
are also known, and have been ths sudject of many patent

applications.

€3 1288971; G 129799); &B 13335378; GB 133)781; GB
1392192; GB 1413235; WOS5/01830; CB 220479%; US 4803978
«wd B inhalati aispensing
devices far uss vwith e 1sed 4 i
cantainer. The davice & aal b} 4 and
the 1 a valvwe of re. 4 L]
AetsTed smocnt of the wvhen an 1

bys Sed
axunt. The dispansing device oftan cmprises s chandber
baving s wouthpliace, air inlets, actuating Deans for
cxuning ths actuation of the valve in the dispensing

. 8 ing means for ra ining said
setering valve in & cdargsd pesition, and an inhalation
resporsive means for ruleasing the latch, such that o

netered snount of is ai ged into tde
region of the Douthpiece. Ths overall cbjective is to
give in of al of nedi froa the

anrosc) cantainer with intalation of the petient, thos
allowing a zmaxizos dose Of aediczment to reach the
bronchial passages ¢f the lungs.

Tho latching means is oftan connected t0 8 Valve
which rowas frod a latching 3331 to a ai 1
posftion in respomse to » partial vacuun dsveloped opon
ichalatian.
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EP-A=~0045419 describes an inhalsticn device havisg
biassing msans vhich are alons of insufficiant farce to
depress the container but which togetber are of sufficient
foroe to do so.

EP-A-186280 describes & device which wlmml
to contrul tha rel of tha .

TS 3505738 describes devices in which ths aerosol
container coxzunicates with the 4 via a ird

. A of ths . is’
el into the and this is cooveyed
to the moutiplece via an inbalatiop-ectuated valve.

GB 1269534 dascribes a device wharein the asrosol
container is moveahls by & lever and cam systa> into »
charged position held by & latch, & presmurs differestia)
scting to trip tha latch and oove the wvalwe of the

e al ™

It is the Gdject of this irventisn to pmouvide a
petered dosa  inhalar, wherain the relesss of ths
aedicament is actuatad by the inhalatien of the patient.
It is a further abject of the invention to provids an
inhalaticn-ectzated dovics which is nove sicple and
cazpact than the prior art dispenssrs.

Accarding -to onDe aspect of tha present invention
thars is provided s dispansing davica for Gse with a drug
éalivery systen oxxyrising a pears for releasing o

doss of i 2100 the systen, the releasing
bears corprising & ssans for apx le of
sctuating ths dslivery peans in the systan, 4 Deans far
spplying s resisti ic forca bls of ting
actuation of the dalivery pears and a rataass ‘devics
capable o2 fresing the resisting pnexmatic force to silow
tha praicad to 3CInsTs the dalivery masss and dispenss the
oedicanent.

The ponemnatic resisting peans may be provided by air
vhich s afther hald at-a positive pressure greatar than
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ic ar a nogati belov ic priar
to rslense. The rulesss dsvics will ect to Teturn the
prescure to stnospharic or prisT equilidriun, thus
slloving the full force of the prsloed to act.
The device is particularly suitad for use vith
pressurissd inhalaticn sarcsols baving valves as the
da)ivary oaans.
nmmmmmmwumm
relaticn to & systsn using ailr, it will be reslised that
1n & closed gystan any suitadle gas oould be used.
xnlvnxmﬁmmt M-uwwlm.
Je for an 1 P . The

-y ise an outar having a
novthpiece to allov inhalaticn by o patient using the
dsvics., The yecsptacle may further include cns or »are
air inlets to allow air to pess to the mocthplace. An
irner slseve snclosing the main body of the asrcsod
mmumdmmmm. The
cutar chenbar is dafined at ocne end by & croms wmmxber
which accomodates the valve of the asrosol and sazls the
mmmwmnumxm.mm
Mumtmmymmmtmhmﬂn-k
dmmummmmmmmmx
container apd imer housing provids s piston effect
mmmmutmmmummum

forn of a bigh volmne of g ing ths
sctuation of tha saroscl valve.

Ina P d thars is providad
. for the 1 al 4 . TDe

mh may canpriss an aum chapbar having o
mmummmwauummm
davics. 'The recsptacle may furthsr include one or more
air fnlets to sllov air to pass to tho nouthpiece. An
m-xu-nemxwmmpcumo:mmma
the aaxvsol 4 my be within ths cuter
chasber. his inner sleove is preferably arranged to fora
one end of ep bir tight piston cylindar, bellows or

s PCT/CBIIANS

'nwnmm,mumnlnmmm
air to'entar the anclosed voluums, again allowing tha full
forcs of the preload to act 1 the valve.

The asans 1 a
noveable vane pochanism. This vane Dechanisn may be
bhoused in the lower or upper part of the chazber,

ing upen the location of the istd 13 A
valve taal is preferably attached to said vane, such that
on irhalation the vane roves froo its rest position to its
sctuating positicn, tims noving the valve saal oot of
cantact vith the valve port, causing the opaning of ths
valve. The waro nechanisn is prefernbly dynanically
bslanced, and s3y be biased towvards its clossd position,
®.g. by a spring.

The outer chander oay include air inlets alloving
pussags of air to the oouthpisce of the Gsvice. The
inlets may taks tha farn of slots or of an air parous
nenkrane. e latter is particularly suitable to balp
tilter dust.

Ths medicanent may bs & Qrug per #a OF €3 any farn of
carvier, o.9. including & powdar or a gasscus carrier.

The inventicn wvill pow be described by way of exnrple
mly.dmn:mummmgm in
vaich:-

Pigure 2 is a sacticn viev of an indaler, eceoxding

%0 a first endbodioant of the inventian, in the rest

positien;

7igurs 2 is & ssction view of an inhaler according to

the first endodiment of the investion during

inhalation actuation:
Tigure 3 is & section viev of an irhaler eccumiing to
8 sacond of the .

Pigure 4 skows an enlarged view of » disphragn for
use with the enbodiment sbowvn in Pigurs 3.
Fignre S shows an enlargmd sectian viev of the
Aalsphrsgn in positian in pr and

3s
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dizphregn, such that movement of the inner slseve will
result in an increase in the enclosed volune within the
piston cylinder, ballows o diaphragn profucing a.vacuue
or Jow pressurs volume to form ths resisting load (forcs)
capable of px ng the ion of the 1 valve.

In e enbodinant, the slesve for the dispanser vill
act as a sliding, air tight pistan, except that instesd of

froviding & Algh pr wvoluss, motion svay
fran the gain casing creates a lov pressure volums.

In a the poe: 4 1atd
Deans D8y be £arped by tha imnar slceve and o firxed insert
in the ocutaxr 1linked by bellows

n_n..mmu:ummxmmmm-
cylinder-lixe extension to ths imsert.

In » , the pr s a spring
which op 4 s 1 valve. the
preload is epplied by & lever, pivotad in a recess housed
in the outar chaader.. Tbs laver may taks the form of &

ining lever pr yting & loaded spTing fram acting
co the esrosol can antil : After the
lever is used to Tulosd the spring. Altarmativaly the
mmummamw-mmmuh
m‘un'mmmmmmum
levar loads the spring.

x:umwmdm:mmumu
hreath-ectuated in aréder to co-ordirats ths relssss of the
ssdicanant with the intake of breith. The relsass dsvics
sy oanpriss & valve pozt in the cross msrber. Ths valve
mmmuyhmvyutwom“m
vhich on -asctuaticn is opened, illoving the pralosd to

the 1 valve os in the

neans retirps to the rast stats. In the eabadiment
vherein the resisting fores is a positive prassure of air,
opening of ths valve port releases the bullt=p pressurs,
and air escapes from the enalogsd volume, allowing the
full forcs of tha load to act agal the 1

' valve. In ths sabodinent wharoin tha-resisting forcs is

PCTAGEY /IS

gtata,

As seen in Pigures 1 and 2, sp inhalation device
consists of a sain body 3 which is generslly cylindrical
in cross sscticn. he main body includes a solid cross

,mxonvm-mummdczmmw

S. umnm—hms-u&nzoummm
a wsimilar cross secticn to’ ths main body S. ™e
m&mxwotmmuom:ommmw
8 is gusrally coaxial. A’ Inows typs of aeroscl
ai 4 s et @ 1y cylindrical ehape is
cantained within the slecve 30. The slseve 30 includes s
mmmnnaommu-ummum
coztect vith the inner bare 39 of the main body 5. The
dzmmmmnnyu--inu-ymm
urnn:nnlnhbc he seal nay bs an O-ring extanding
aroond the slasve 30. Altermatively the ssal 30 could be

-umapnozmmnzmmzo.

The 1 Aisp ' 25 has a stam 40
vhich ins =n ) al ing valve {oot shown]. -
mmuummtumnmummxmm
stam 40 of the 1 as. a
shoulder 43 linits and locstes tha position of the sten
40, vhich in varn tha 4 4 i
2% in positios in the main body 5. A passage 50 extends
frun the bors 1S, contiming fres the shouldsr 45 to
1 with & Al ing Doszsls S5.

nmummn,mmammums.
m-ﬂmwm.m“mmﬂnnm
levar 70 operating oo the pivot €0. In the Test positien,
mﬂmmmmmummw
laver 70 to rutats about the pivet €0. The recess forther
mm.m}quww‘l!mam&m
-wxchommm-.mm-pxwumm
slsove 20.

umuumz,.mummmnm
90" oper o ths plug 83 causing-it tn
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slide and conpress the spring 80.

At tls opposite and of the oaln body S is
powthpiecs 93, saparatad frun the nain body by the cross
plece 10. The nouthpiecs 95 coaprisas a chanber 160. The
dispensing noisls 53 [rojects into the chamber 100. Tde
chaxber 100 bas cne OF mors air inlets 105 such that air
zay pass freh tho air inlets 103 to the mouthpiece 5. A
vane ar flap 110 in its rest position divides the chaadber
100 betwesn the air inlets 103 nd the nouthpiecs 93 {sss
rigurs 1). Toe vane 110 is pivoted by ueans of & pin 115
such that it nay move fran its rest position tovards the
nouthpiecs by manrs of pmressure drop between tde air
inlets 105 f{sse Pigwrs 2} and ths mouthpiece 95.

The 80114 cross neader 10 incledes s S3all vBlve part
120 which is coversd by & flaxihle valve flap 125, biased
by its construction to rest in a closed position. The
£1ap 125, pivotally comnected to tha cress piecs 10, acts
pormally to prevent air flov out of the enclosed spaca 130
and effectivaly seal the spacs 130.

A valve step 133 extands through the valve part 120
and is pivotally comnected to the vans 110. On movenant
of the vane to tha actuated positicn, the stas 135 noves
throogh the valve port 130, causing the flap 3125 to be
opened. The ioning of the don cf the
valve stea 138 to the vans 110 allows & largs Bovesent of
ths vane to ciuse & small moveoant in the valve staa 138,
increasing ths foros appliss to the valve flap 123.

In uss, the patisnt losds the asrosol dispansing
container into the slseve 20. Ths sercscl containar may
be loadsd by providing a cosrse threaded screw in the main
body 8, positicned above the soal 30, for exaxple about
the lins I-I. VWhen part of the main dody S has besn
unscrwwod, the inner slesve 20 can then ba slidably
Tenoved and ths aervsol insarted. Ths innar sleeave 20 and
pain body S can than be replaced, and the devics is ready
tor use.
Alternatively, the davice could be mamufactursd as &

PCT/GENI/NIS

93, a small pr ai X is d across the
vane 110, wvhich is pivoted 3t coe end. Ths pressuxe
diffarential causes the vans 110 to nova fron ths rest

itd to the itl The vane 110 and the
design of the lower chazbher 100 are such that in ths
actuatad position air ean flow frealy fron the air inleta
103 to the patient.

Ths pward povenent of the vans 110 causes the valve
stan 135 to pove WP into contact with and push cpen the
valve flap 125. Opening the valve flap 125 relaxsss the
air corprassad in ths spacs 130, thus causing an intalance
of forces on the sleeve 20 and container 235. The sleavs
20 and container 25 are foroed downvards by tha spring 80
reslting in the releass of a msasured dose of medicament
thioogh the dispersing nozsls 35 and into the nouthpiece
93 at tha mxze tine 23 the patient hresthes in. Thns the
patient iphales air with & aose of

After the inhalation of the dose by the patient, the
cxn lever 70 is retmrmed to the rest position. This
ralsases the 1ood oo the spring 80, alloving the slcove 20
and contaioer 23 to nowe back to thelr original positions
der the influence of the istarml valve spring. The
voltze of ths snclosed spece 130 is incressed, and alr
flovs ints tbs spacs 130 through the flexible valve flap
123 mntil the preasure in the space 130 rstmms to
atmcapharic pressure.

In an alternative arrangemant as showm in Pigure ),
ap {nhalavion dsvics consists of & main body 400 which is
generally ical in cross 1 with a
section ¢03 st cne «nd and an end cz=p 407 housing air
inlets 420 at the other «xd. A Inown type of asrussl
dispensing cemtainer 2% of generally-cylisdrical shape fs
bomzed within the main dody of the device. The aeruscl
dlspensing container has & etan 40 vhich contains an
asrosol dispensing valve (pot shown). The bare 13 is sucd
that ft forms an air tight sea]l on thke sten 40 of the

1 1 5. A 435 linits amd
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* soaled unit, vhich is discarded vhen all tha doses {n tha

container have bean dispensed.

The lever 70 is in the rest positicn [see Figure 1)
such that oo load is opplisd via tha spring 60 to the
slesve 20. The air space 130 is st atmospheric pressare.

The levar 70 is raissd to a loaded position {ses
rigure 1] apd causes ths spring 30 to be capmessed by the
plug 85, furthsr causing the slesve 20 and the asrosol
container 25 to move downvards. Such novenant Causes the
air in tha enclcsed spacs 130 to be coapressed. Alr
carnot escape through the valve port 120 which is covared
by ths valve f£lap 135. The increscad air pressure in the
space 130 acts to [aovide s resisting loed to provent ths

of the valve. It also increasas the
affectivenass of the ssaling of the valve part 120.

Ocwnwvard povenent of the slaave.20 and cobtainer 23
continues until the force baing applied by the coxmpressad
gxing 80 equals the ocmabined farcs of the internal
RTing, which actustss the intmps)l valwe of the
wm.mmmmumw
prezsure in the snclocsd spece 130. The position of ths
slesve 20 snd container 23 when the foxces balance is

4 by tha o the d specs and the
spring constant of the spring 80/ thase.sre chosen such
that ths balancing of forces oocars just bafare the

. asTosol container 25 has besn noved, relative to its stem

40, by s sufficient amount to result in & Gose rulsass.
Bome s sted hols
135 fn-the stem 40 of the container. In this case, when
the can lover 70 is ruised to a Joaded position Piguxe 2,
ths air tropped in ths enclossd spacs 130 vill wemt via |

' ths sten hole 140, cut through passage 50 and nozale 3S.

AS the slesve 20 and container 25 nove down, furtber,
mm’mmmnm,mmmxa 138
is occluded by tha valve rubber, and the air in the
enclosed speca 130 is then oapressed.

on 'inhalation by the patient through the Douthpiecs

PCT/GEIAXITS

locatas tho positicn of the sten 40, which in turn locatas
. the 1 al 4 25 in position in the
main body 400. A passsge 50 extands fron tha bore 13,

inuing frus the lder 45 to vitz »
4ispensing nozzle 53.

The cpposita end of the dispensing cantainer is
cantained within & slesve 420 of sinilar cross section to
the main body 400. The longitndinal sxis ¢f both the
slesve 420 and main body 400 is genarelly coaxial. Tha
sleava ia in )noss aliding centact with the imner vall of
the main body and mxy L [ 430
in its valls to allow free passags of air in ths pain body
pest the sleeve. The slasve 420 may be Reld in placa by

ion with o di 440 hald in cenpectiod with
the top of the main body 400, as will nov be described.
g, the slseve 410 effactivaly hangy £rod the top of the
rain body.

One and of an e.g. woulded laxibls diaphrage 440 (zs
shown alone in Pigure 4) ocoxprising a rigida diso-like
section 441, a £lexidle lly cyl 1 wall
s zna a mectian M7, is gitted aromd
a purposs~mads groowe 450 in ths slesve, e.g. by snap-
‘gitting. A forther nouldsd 1iip 470 oo the dlaphrage
grovides a szug fit for cne end of a campressim spring
460. The conpressian spring is tios located and fres to
ect on the alesve. Ths other end of the cauprusaion
pring s by an 401 in

1y €yl 1 flanged insart 430 housad in the
top sacticn of the main body 400. is insert inclodss a
groove 490 into which the disc-like section 441 of tha
flexibla dlspioege 440 is snzp-firted.

The joint the At secticn 447
eod irner slesve groove 450 is arranged to De alr tight
sn3 the shape of ths top surface of tha slesvs 422 to
conforp to the internel shaps of the dlaphregn such that
in the rest position of the jchalar ths tvo EUTfaces are
1n close pr ty, ami the enclosed ipace thes
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n-cyumxlmlmuohimbdbp)mby
mmanp-mummmnunmotmwse-.

mm-mssommmmnnmuo
and the rigid part 441 of the dlaphrage. The chanpber is
wmadﬂnmumnkmmnuommtm
s2y pass frca the air inlst slots 420 to the noutipiecs
40S. The rigid dlso-1ike section 441 of the Alsphragn
also includes a small valve port 493 which is normally
covared by & valve ssal (flxp) 340 housed in & vane 330
pivotally connected to the insart 480.

Thae wans 550 in'its rest positd vides the
599 betwean the air inlets 420 and ths air patbhvays 530
that 1ink to the mouthpiecs such that it may sove froa its
Mpuldmby—mnfumwmmnk
inlsts and the mouthpiscs. On movenant of the vana to the
sctusted position the valve ssal (flap) B40 i»
sufficiestly noved to opan the valve part 435. (The vane
550 may be biased closed by a light eprimg flaxure, &
weight or & sagnet not sdown.)

As shown in Pigure 3, ths end of the main body having
lnm'mm.mmenmln.mno
wunummuomumﬂm The
rocass a ionting with
sinilar 1ded jnto the vall of the nain
body 400. A caxfollower 530 axtanding from the lower edge
of the innar sleeve 420 acts cn the cim Such that whan the
Mwuumwwiunmmmh
farced by the caxfollowsr to its uppermost positica.

Whan the dust c3p Ls rotatad to its cpan positicon the
can profile is such that the canfollower. is free to move
mwummzmmwmﬂnu
the devica.

mtnmmsummmupno is clossd, tha
cxnfollover 530 restrains the inner slesve 420 in its
cppersest position such’ thot the enclosed spacs trapped
Detwesn the diaphraga 440 and the top surface 412 of the

WO 920033 . PCT/CBYIAILS
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ition to the itd The vane and design of
ths alr passagsway 530 in the chanber S50 are such that in
ths actusted poaiticn air can flov frwely fran tha air
inlets 420 to the patdest.

mmdmmsummnlnunl
{flap) 540 to bs moved cut of & ssaling positicn with the
valve pcrt 495. Opening tha valve port sllows air into
mmswmmunm-mmumm
that the } d
m-mumuzmmumm
430 and coztainer 25. The slesve and container ars thus
foresd dowmards by the gring 460 remilting in ths
1 of & doss of 1 ¢h the
dispansing noxzle S5 and ioto ths routipisce at the sans
tise as the patiant breathes in. Thus tbe patiant inhales
8ir vith & »et dose of medi

After the inhalation of the doss by the patient, ths
4ust cap 510 is returned to its closed positicn. This
rotatas tha can S30 and causes ths caafollower 530 to be
torced upwards. This in torn acts oo the imar slesve 420
moving it cpeards to coepress the spring 460 and close the
¢Bp 600 batwesn ths diaphrags snd irmmr slesve top surface
432. Tis farces air out of the enclozed spacs 600 valch
excapes thrroogh the valwe port 495 1ifting ths valve sasl
(flap) 540. Bince the valve saal (flap) is only lightly
blassd to ity closed positicm it pmesants little
rasistancs to alr flow act of the enmclossd Gpace. e
serosol can is fres to IetIFD to the rest positiom undar
ths acticn of its ovn aerusol valve spring.

in uss the potient loads ths axrwol dispensing
cantainer into ths main body. Ths asrosol contaiper asy
be lssdsd by providing s coarss thrasded screv in the nais
bady 400, for exanple adoUt the line 1-I. \ben part of
the m3in body 400 has bean unscreved, the aarosol can be
insertad. Ths main body 400 can thsn be replacad locatiog
the irmer sleave owver the top exd of the can, amd ths
davice s resdy for uss. As dssreibed previcusly, the

PCT/CEMI/OINS
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innay slesve is at a noiniztn ond the epring 450 is
compressed. The valve port 493 is closed by ths valve
M(ZW)HOMGMII—“CZDMMM&-@O!
the sarcecl can 35 which is thus tmloaded.

The dust cap is cpabed rotating the imtegral can 520
ummmnuumnoumv,mn. The
{rner sleave is farced dowmvards undar the octiod of the
sping 160, 25 tis inmer- slcave moves Gowmvards ths
anclosed voluns betvean ths diaphraga 440 and inner sleeve
is increassd by a linsar oquivalent ancunt A'A°, less than
or squal to AA. Bince ths valve part 498 is closed this
mnmmmummumw
600 [Pigurs B). o effect of the prassure differestial
betwean ths enclosed voluma €00 and atoospharic pressurs
s such that the imper slesve tonds to resist the actien
of the spring. As the inner sleeve DOVes dowmwards it
mmmmummwum
mmn(mmu).

mmumwmwm
mmu-mummmwn
mummunmmmmw
the ial end ion aof the 1
walve. mmammuwmm:
this Dalance occurs bafcre the ssrosol valve has bean
safticiently ccopresssd to actuata it.

A typical ssrosol regquires about 202 force to
actuats. mmuomwywmn

toros, 308 to 509 gx .
nmnuumm-ummmwu
mumpmmmm-mmm
mmm,mm:mmmummw
mm(mpmﬂmn-mcmwm
ozmpmmrmu
: on inhalation by the patient throogh the mouthpiece
403, a small px al 1a) is across ths
mmmmhp&vwdmmwnﬂ. Ths KessSUre
m:m_mmmummm'm

WO 9209123 FCI/GBYL/ONS
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dsvics could be panufectured as s ssalod unit.

The devica nay be provided vith peans to provids a
regulated air flow to the user or inhaler. Thus a sanic
davice, ¢.g. a resd, may be providad vhich sounds whan the
inspired air flow is grsatar than & pre-sat lewml, e.g.
above 30 to S0 litres per ninute. The scnic davics may be
located {n tha nouthpiecs 95 or belov the air inlst 420.
T™he sound warns the ient to at & lower
mta.

The 2evice oty also bs provided with a peans such
that it will not cpercte below a cartain pre—dstsznined
alr flow rats, e.g. 10 to 30 litres par ninuts. In ode
enbodirsnt the vans S50 or 110 will be biassd by a spring
such that the pradstarnined ninizm air flow is necessary
mltmmui&mnﬂmiﬁm“mum
valve seal to cpen.

mmmu.ww udn::ndln
the first or secund enbodimsut of this iovestion is
[Teferadly mamufactured frum a plastic sk as
polypropylens, acetal or moclded polpstyree. It may
howewer be nanufactured from metal ar another suitable
matarial. .
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1. A dispensing davice for use vith a Arug dalivery
systan comprising » maans for relsasing s peasured doss of
sedicanent froa the systan, the relsasing neans comprising
& mesans for applyi a pralcad ble of ths
dalivary msans in the systes, e means for applying
resisting pneunatic fores capable of prewanting actuation
of the dalivery means, snd & relsame davics czpabls of
ing the istd force to allow the prelced
to actunts the dslivery Doins and dispense the medicamant.

2. A device as claimed in Clain 1 wherein the druog
dalivery systen 15 & preasurised ichalatios saroscl having
a valve 85 the dslivery nsans.

3. An irhalatd le af ing device for use vith

N aisp 3 ising »

pexns foT applying s af e
internal valve of thes emzosol contaisar to raleasa a
satared dose of asdicazant fron ths container, a resisting

ic foreca of pr 4 of the
ssr0s0) valve and an inhalation actuatsd relsass dsvice
capabls of countaring the resisting pnaumatic fores to

sllow ths Dedi to bs al

4. A dispensing dsvice as claised in Claim 3 wharein ths
inhalaticn aeans rd a wvans, vhich
on inhalation §s capeble of moving from & rest position to

an actuating positian.

s. A dispensing devics as clained in Clain ¢ vharein the
vane is ble of ng the relesss device
to allov ths prelosd to actuate ths aerosol valve.

6. A dispensing device as clained in any ons of the
preceding clains, further including a recptacle for the
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tigst volune selected frum o bsllows, piston, cylinder or
dlaphragn.

14. A dispensing device as clained in Clain 12 or Clain
n in the preload coapri a spring acting on the
irmer slssve anclosing the acrosol, said spring being
caxgressed by a lever acting an ths innar aleeve.

15. A dispensing devics os clained in Claim 14 wvhersin
said lever urges against & can formed UPGD 3 Totabls cover
for said devics, such that cpaning of sald covar causas
ths laver to drop and to releass energy stored in the
spring to ect cpan the irnar slesve which acts upon the
saTOo30) contalner.

16. A dispensing Gavics as clsined in any ons of the
ding claizs in the I davice -

valve part, noroally covered by & valve flap, which is

capable of baing opensd an actustion of the device.

17, A Qigpensing devics as clained in any cne of Claiss
3 to 16 vhich further ccaprises & sonic devics which will
sound a sigoal whan & volume of air pessing across the
sonic dsvics grovides ths inhaler with an imspiratian rate
greatsr than a pre-sat rata. i

38, A dispensing dsvica as claimed in any cne of Clains
4 0 17 wherein the vase is bissad such that {t vill oove
to its 9 ition at » pr air flow
rats, dt vill not pove to eaid actuating position st &
rate tharebalow.
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pensing container rising an cutar chander hsving a
mouthpiecs and an inner slosve included within the outsr

'm,mmnmnxmmymugm

naln body of the asrosol cantaiper, .

7. A Aigpansing devics as clained in Clain S vherain eha
outar chanbar includes ope or mare fnlets to allow air to
flow to the nouthplecs.

s, A4l dsvica as i in any cne of the
claias tn the gr 1s applied to tis

cxutainer by uss of a spring vhich operates sgainst the

asrosol valve. :

9. A dispansing davice as clained in any one of Clains
31 to 8 whsrein the paswmatic resisting force cooprises a
volune ©f air hald st s pos. - oT than
otzospheric.

10. A dispensing device as claived in Clais 9 vharein the

is by fon of the
asTosol castainar, the inner slseve and a cross oeaber to
form a piston.

11. A aispensing ¢evice as clained in Ciain 9 or Claim 10
whersin ths pralced coxprisss a lsver pivotad in a recsss
in the dimpansing devics, the lsver being connected via o
plog to the spring, the spring baing capabls of acting on
the asrosol containsr.

312. A dicpanping device as clained in any one of Claizs .
1to8 in the force cogprises s
volune of air hsld at a pegative pressure balow
atzospheric.

13. aat ing device as claived in Claim 12 wheretn
the pega pr i insids an expandadle air
WO 92109303 PCT/GBNATY
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